Introduction
Pseudohypoaldosteronism (PHA) comprises of a heterogeneous group of disorders of electrolyte metabolism characterized by an apparent state of renal tubular unresponsiveness or resistance to the action of aldosterone. It is manifested by presence of salt wasting, hyperkalemia, and metabolic acidosis [1] . Signs and symptoms of PHA can be rather unspecific and include poor feeding, poor weight gain or failure to thrive, vomiting, diarrhea, polyuria, and dehydration [2] . PHA is classified as primary and secondary type. Secondary transient PHA has been reported in infants with urinary tract infection (UTI) and urinary tract malformation. The acute biochemical presentation of PHA is identical to adrenal crisis due to congenital adrenal hyperplasia (CAH) and at initial stages the condition is suspected as CAH.
Here, we report an infant who presented with failure to thrive and finally diagnosed with transient PHA due to UTI with vesicoureteral reflux.
Case
A 5-month-old female infant was initially transferred to our hospital for evaluation of poor weight gain for 2 months. The body weight of the infant was 5.0 kg (<3th percentile) and the height was 57.3 cm (<3th percentile). Her birth weight was 2.97 kg (10th to 25th percentile) and gestational age was 39 weeks with normal spontaneous vaginal delivery. The infant had
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Ewha Med J 2019;42(1):6-9 https://doi.org/10.12771/emj.2019.42. On physical examination, she was afebrile and had not so ill looking appearance. Body temperature was 36. causing salt wasting not only from the kidney, but also from the colon, sweat glands, and salivary glands [1, 5] . The autosomal dominant form is due to mutation in the mineralocorticoid receptor gene, which prevents normal receptor function and, hence, causes renal salt wasting [6] .
A secondary form of PHA, limited to the kidney, may be associated either with medications or tubulointerstitial disease. Secondary PHA has been described most frequently in neonates and young infants in association with UTI and/or urinary tract malformations such as, hydronephrosis, ureteropelvic junction obstruction, vesicoureteral reflux, or posterior urethral valve [7, 8] . After treatment for UTI and/or surgical therapy, disappearance of secondary aldosterone resistance has been noted.
Rodriguez-Soriano et al. [7] first described the entity of transient PHA to be associated with obstructive uropathy in 1983. The mechanism is poorly understood, but it is speculated that it may be due to parenchymal scarring secondary to obstruction and tubular aldosterone resistance secondary to endotoxin damage of the aldosterone receptors from cytokine such as, TGF-β [9] . Early infancy, obstructive uropathy, and UTI are three major risk factors for the development of secondary PHA. Most of the patients are younger than 3 months of age, which suggests that immature renal tubules may be responsible for the development of resistance to aldosterone. Furthermore, the severity of salt wasting is inversely correlated with age, thus supporting a role for tubular immaturity [10] . Bogdanovic et al. [2] reported that 90% of patients with transient PHA were less than 3 months of age and 89% of them suffered from urinary tract malformation associated with UTI. Melzi et al. [11] never observed transient PHA in infants older than 3 months despite the presence of urinary tract malformation.
Bowden et al. [12] first found that autosomal dominant PHA with a mineralocorticoid receptor gene (NR3C2) mutation, presenting with salt wasting crisis was associated with UTI and posterior urethral valves, thereby mimicking secondary PHA [13] . If serum aldosterone is persistently elevated after UTI treatment, then NR3C2 gene testing should be considered to identify the cause, to determine future recurrence risk, and to prevent serious salt wasting in a subsequent family member. It should be noted that our patient was 5-month-old infant and only manifested poor weight gain and failure to thrive since 3 months of age. The differentiation between CAH and PHA is difficult because the electrolyte imbalances are identical, however virilization or pigmentation is not found in PHA. Delayed antibiotics treatment in patients with UTI misdiagnosed as CAH could be fatal because of the life-threatening risk of septic shock. Therefore, it is mandatory to include urinalysis and abdomen ultrasound in work-up of patients with salt wasting to exclude infection or urinary tract malformation [14] .
Transient PHA should be suspected in an infant with severe hyponatremia, hyperkalemia and failure to thrive without virilization or pigmentation. Urinalysis and urinary tract imaging studies should always be performed in order to allow early diagnosis of transient PHA, thus preventing serious complications and inappropriate treatments.
